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Philosophies of Vision Care 
There are many approaches to the practice of optometry. The six major 
schools of thought include: medical philosophy, optical philosophy, functional 
philosophy, developmental philosophy, behavioral philosophy, and rehabilitative 
philosophy. Each philosophy emphasizes different aspects of visual health, 
development, and function in treating visual anomalies. 
Most practitioners do not exclusively practice within one philosophy, but 
rather draw upon all six in order to best care for their patients. Different colleges 
of optometry selectively stress different philosophies in their curriculum, thus 
influencing how their students will practice. 
The American Optometric Association and the National Boards of 
Examiners in Optometry are responsible for the recent shift in optometry in favor 
of the medical philosophy; practitioners now provide more direct medical care 
than they have historically, no longer limiting their scope of practice to visual 
function and optical correction. 
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1. How would a strabismic 10-year old patient be treated according to each of 
these philosophies? 
Medical Philosophy: 
Extraocular muscle surgery would be performed to align the eyes. Prism would 
be prescribed post-surgically to compensate for any diplopia. 
Rehabilitation 
and 
enhancement of 
remaining visual 
function 
Optical Philosophy: 
The full amount of prism needed to compensate for the strabismus induced 
diplopia would be prescribed. 
Association 
(NORA) 
Functional Philosophy: 
Vision therapy would be the first priority. Patching the "good eye" may force the 
strabismic eye to align properly. Compensating prism may be prescribed to aid 
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improvement through vision therapy. 
Developmental Philosophy: 
Same as functional. 
Behavioral Philosophy: 
Same as functional. 
Rehabilitative Optometry: 
If the strabismus was post-surgical or the result of trauma, rehabilitative 
optometry would utilize vision therapy techniques. 
2. How would a myopic 13 year old patient be treated according to each of these 
philosophies? 
Medical Philosophy: 
A thorough dilated fundus exam would be performed to reveal any myopia- 
related retinal changes (due axial length elongation). The full amount of 
refractive correction would be prescribed after a cycloplegic exam. 
Optical Philosophy: 
The full amount of refractive correction would be prescribed to enable the; best 
distance vision. 
Functional Philosophy: 
Less than the full amount of refractive correction would be prescribed to prevent 
inducing more myopia. Care would be taken to prevent overminusing the patient. 
Vision therapy may be recommended to encourage good visual hygiene and 
prevent hysteresis effects. 
Developmental Philosophy: 
Same as functional. 
Behavioral Philosophy: 
Same as functional. 
Rehabilitative Optometry: 
Would not likely apply in this case. 
3. What are the differences between the functional philosophy and the optical 
philosophy? 
The functional philosophy highly emphasizes the dynamic nature of vision; the 
ability to train and improve vision. Lenses and prisms are prescribed, but are 
intended as crutches and guides in visual function and improvement, not as 
cures. Its view of vision care is holistic. It looks at the interaction between 
genetics, general health, and the environment in visual function. The functional 
philosophy underlies both the developmental philosophy and the behavioral 
philosophy. 
The optical philosophy does not take into consideration the dynamic nature of 
vision. The full amount of correction is always prescribed with the intention of 
"curing" the ametropia. The paramount objective is to achieve clear and 
comfortable vision; how this correction may affect the future progression of the 
ametropia or alternative methods of improving visual function are not considered. 
4. What makes the developmental philosophy unique? 
What makes the developmental philosophy unique is that it emphasizes pediatric 
vision development. It analyzes vision development in the context of human 
development as a whole. 
5. What makes the behavioral philosophy unique? 
The behavioral philosophy differs in that it takes into greater consideration other 
neurological functions that both affect and are affected by vision. These include 
vestibular or postural functions, ocular motor functions (both voluntary and 
involuntary), spatial stability (the localization of targets and the self in space), and 
other non-acuity related functions. The behavioral philosophy also considers 
how psychological and emotional states can affect visual function. 
Psychophysics is the Basis of Optometric Evaluation 
A standard vision exam consists of a series of tests to determine the best 
treatment possible for a patient. While the optometrist performs some part of the 
exam objectively, ultimately, the final treatment plan is influenced by the patient's 
subjective responses to many tests. The theoretical basis for the subjective part 
of optometric testing is psychophysics. Psychophysics is the relationship 
between what is physically presented in reality and what is perceived by the 
individual. 
Visual field testing is a good example of psychophysics in optometry. The 
stimulus is a small flash of light. The patient indicates whether he or she can 
perceive the flash of light. The flash is varied in intensity. Sometimes the flash 
of light is present, but is of too low an intensity to be detected by the patient. The 
reality is the presence of the flash, but the perception is the absence of the flash. 
Psychophysics provides us with methods to explore how intense the flash must 
be (the reality) in order for detection (the perception) to occur. 
Four Classical Psvchophvsical Issues 
There are four classical issues in psychophysics. The first is detection. 
Detection is the minimum stimulus intensity necessary to elicit awareness of its 
presence. In the visual fields example, it is the minimum brightness necessary 
for the patient to notice the flash. The second issue is recognition. The patient 
must not only be aware of the presence of the stimulus, but also able to identify 
what the stimulus is. A patient is considered able to see the 20120 line on the 
Snellen acuity chart if he or she can not only determine that the letters are indeed 
present, but also recognize what each letter on the line is. The next issue is 
discrimination. The patient must be able to tell the difference between two 
stimuli. In color vision testing, an individual that is color deficient would find it 
difficult to see a difference, or discriminate, between similar shades of the color 
he or she is deficient in. The last issue is scaling. Scaling is the relationship 
between the internal or psychological scale and the external or physical scale. If 
an individual is sitting in a dark room trying to read a book and someone 
increases the room illumination to twice the intensity, would that individual sense 
it was just a little bit brighter or exactly twice as bright as it was originally? Often, 
the relationship between reality and perception is not one-to-one. The 
psychophysical laws, which we will address shortly, attempt to define the actual 
relationship. 
Sensory Thresholds 
Thresholds are an important concept in psychophysics. A threshold, aka 
limen, can be thought of as a point on a scale of increasing or decreasing 
stimulus intensity The threshold separates stimulus intensities that can be seen 
(heard, tasted, felt, smelled, etc.) from those that cannot. An absolute 
threshold is the point within the range of stimulus intensities that separates 
those that yield no response from those that do yield a response. It is the 
minimum physical stimulus needed to evoke a sensation. Something below the 
absolute threshold, or limen, or subliminal, goes undetected. A difference 
threshold is the amount of change between two stimuli necessary for the subject 
to detect that the two are different. In viewing through different lens options 
behind a phoropter, when a patient is asked "which is better, one or two?" there 
are times when the difference between the lens powers is too small for the 
patient to determine which she prefers. The clarity through either lens is the 
same. The difference threshold would be the dioptric difference required 
between the two choices for her to see a difference. An important term 
associated with the difference threshold is the just noticeable difference, or 
JND. The JND is the minimum change in the physical stimulus needed for a test 
subject to respond that what he detects now is different from what he perceived 
previously. The definitions of the difference threshold and the JND can be easily 
confused. Remember that the difference threshold is the quantification of the 
necessary change for a detection of difference and the JND is the experience of 
the subject in noticing this change. 
Another important concept in optometric testing, or any other type of 
experimental testing, is operational definitions. Operational definitions specify 
to others exactly what the stipulations of the experiment are. It defines how the 
test results are to be classified. The operational definition for a patient to be 
classified as seeing 20120 on a Snellen acuity chart would be that he or she must 
be able to identify at least three of the six letters on the 20120 line. 
Siqnal Detection Theorv 
Signal Detection Theory is an important concept that will be introduced 
now, but covered in more detail in the next section. This theory maintains that 
there is never a consistent sensory threshold. It is impossible for a subject to 
achieve the exact same threshold response every time a test is repeated. 
Different variables within each testing scenario lead to different results with each 
trial. 
Consider a person sitting through three consecutive twenty-minute visual 
fields tests. During the first trial, this subject will be attentive and motivated, 
eagerly trying not to miss any flashes of light. During the second trial, the person 
may start tiring and losing some of her attention, thus missing a few flashes here 
and there. By the last trial, she may become completely exhausted and bored 
and start daydreaming. At this point, the person will miss a significantly greater 
number of flashes than previously. It is apparent that the threshold values 
recovered from each of the three tests will not be the same. In order to account 
for the varying test results, multiple trials must be performed and their results 
averaged. 
Ps~chophvsical Laws 
There are three important psychophysical laws that must be addressed. 
A psychophysical law is a mathematical attempt to relate the actual magnitude of 
a stimulus to the magnitude of the response that stimulus causes. This relates 
back to the classical psychophysical issue of scaling discussed previously. All of 
the laws hold true under certain conditions, but none is universal. 
The first law is Weber's Law, K = change in increment 1 background. K 
is Weber's constant. With an increase in the intensity of the background 
(baseline value), the increment (stimulus intensity above the baseline) must 
increase by K (a constant percentage of the background value), in order to 
remain just noticeably different. 
Change in Background 
Suppose a person is handed a 10 Ib sack of flour. Suppose the 10 Ib sack 
is then exchanged for a 10.5 Ib sack. The person may not notice a difference in 
weight between the two sacks. The person may still not notice the difference 
when handed a 10.75 Ib sack. It is not until this person is handed an 11 Ib sack 
that he or she can tell that this sack is heavier than the 10 Ib sack. The JND is 1 
Ib. The JND is a 10% difference. If given a 50 Ib sack, Weber's Law predicts 
that the JND should still be 10% different. Thus, 10% of 50 Ibs is 5 Ibs, so the 
person should first notice a difference in weight when given a 50 Ib sack versus a 
55 Ib sack. 50 Ibs versus 51, 52, 53, etc. will not be detectable. 
We can apply Weber's law to vision. Suppose a person is looking at two 
different E charts, chart A and chart B. The contrast of the E against the 
background for both charts is just barely enough to tell there is even an E there. 
Suppose for chart A, on a brightness scale of 1 to 100, the background is 25 and 
the E is 20. There is 20% contrast difference between the background and the 
E. For chart B, if the background is 75, what would the brightness value for this 
E need to be in order for both A and B to look the same (for both E's to be just 
barely visible)? 20% of 75 is 15, so the E would need to be 60. 
Chart A Chart B 
Letter: 20 Letter: 60  
Background: 25 Background: 75 
For most types of stimuli, Weber's Law is fairly accurate over the 
midrange of stimulus intensities, but tends to become inaccurate when stimulus 
intensities are very high or very low. For this reason, psychophysicists 
developed additional laws to better model the full range of stimulus intensities. 
The next law is Fechner's Law, S=k log I + I,. Fechner's law states that 
sensation varies as the log stimulus intensity plus the absolute threshold. 
Fechner takes Weber's Law and extends it. This goes back to our scaling idea of 
a person sitting in a room and having the room illumination double in brightness. 
Fechner's law tries to answer the question of whether this person would be able 
to detect that it was exactly twice as bright as before. Fechner asserted that 
there exists a direct log relationship, where both stimulus and sensation increase 
or decrease simultaneously, but at different rates. In order to double the 
sensation evoked by a stimulus, the magnitude of the stimulus must be squared. 
Fechner's Log hu 
Intensky of Stimulus 
Certain assumptions Fechner worked with in creating his law were later 
shown to be incorrect. Steven's Power Law, S= k (1-1,)' is a modification of 
Fechner's law. Steven's power law states that sensation varies as an 
exponential function of the stimulus intensity plus a constant. In other words, 
instead of a log relationship between a stimulus and sensation, it is actually a 
power relationship. The magnitude of sensation is equal to the intensity of the 
stimulus raised to the power of a constant. 
Skuen's Power Law 
of 
Sensation of Sensation 
Intensity of Stimulus Lng of Intensity of 
Stimulus 
Classical Psychophysical Methods 
There are three classical psychophysical methods that will now be 
discussed. Most optometric test procedures are based to some degree upon 
these generic methodologies. 
The first is the method of limits. This testing method involves presenting 
stimuli in consecutively increasing or decreasing order until some limit is 
reached. There are usually discrete intervals between the stimuli. To find the 
absolute threshold using this method, an approximate threshold is first 
determined. Starting from this predicted threshold value, consecutively 
increasing and decreasing stimuli are presented. The average value found 
between all the trials is the absolute threshold. 
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The yes's and no's indicate positive or negative detection of stimuli at that 
intensity 
To find the difference threshold using the method of limits, a standard 
stimulus and a variable stimulus are presented simultaneously (or in sequence). 
The variable stimulus is progressively changed and the subject is asked to 
determine whether it is greater or lesser than the standard. 
Standard 
Variable 
Subject's Same Response 
Standard 
Variable 
Subject's 
Response Same 
Same Smaller 
Same her 
The subject's final judgment in the method of limits should be one of 
difference. Consider a patient whose best visual acuity is 20130. When shown 
the 20115 line, the patient will respond he cannot identify any of the letters. The 
20120 line will elicit the same response. The 20125 line will also elicit the same 
response. The 20130 line however, will elicit a different response. This is where 
he will first be able to call out the letters. 
The interval of uncertainty is the range of values where the subject 
cannot reliably discriminate between the stimuli. His responses will not be 
consistent within this range. The point of subjective equality is the midpoint of 
this range. 
Many of the tests performed clinically utilize the method of limits. For 
example, in vergence testing, when determining a patient's maximum ability to 
converge or diverge, increasing base out or base in prism is introduced until 
patient first sees double. In testing the patient's positive relative accommodation 
(maximum accommodative ability while maintaining vergence locked at a single 
point in space), increasing amounts of negative lens power are introduced until 
the target can no longer be seen clearly. When testing the patient's negative 
relative accommodation (maximum ability to relax accommodation while 
maintaining vergence locked at a single point in space), increasing amounts of 
positive lens power are introduced until the target can no longer be seen clearly. 
The key things to remember about the method of limits are that the stimuli are 
not presented in random order (they are either in increasing order or decreasing 
order) and the final response elicited from the subject should be that something 
is different. 
The second classical psychophysical method is the method of constant 
stimuli. This method involves the random presentation of a pre-determined set 
of stimuli, all falling within the interval of uncertainty. The stimuli are presented in 
random order, so, unlike the method of limits, the subject would not anticipate the 
next stimuli to be progressively increasing or decreasing. The absolute limen is 
the intensity of the stimulus that evokes a response 50% of the time, or some 
other operationally defined percentage'of the time. 
The last method is the method of adjustment or method of average 
error. The subject is presented with two stimuli: one preset standard and one 
that can be gradually adjusted. The subject is instructed to adjust the 
"adjustable" stimulus until it matches the preset standard. The end result should 
be the perception of sameness. The difference limen is half the range of the 
subject's settings. 
Phoria testing is one example of the method of adjustment. The subject is 
shown two targets. One is offset vertically and horizontally from the other. The 
subject is told to focus on one target while the second target is slowly moved until 
it is aligned either directly on top of or side-by-side with the first target. The final 
perception should be "same", or aligned. 
A. 8. 
h e r d  Phoria Testing 
8 .  
Vertical Phoria Testing 
If this test is repeated multiple times, sometimes when the subject perceives the 
targets as aligned vertically, one target may actually be skewed to the left or right 
of the other; or if the subject perceives the targets as aligned horizontally, one 
may actually be offset above or below the other. Taking these errors into 
account, the difference limen is found to be the spot right in the middle of the 
range of deviations. 
Self-Quiz 
1. is the theoretical basis for the subjective part of optometric 
evaluation. It is the relationship between what is physically presented in 
reality and what is perceived by the individual. 
2. requires that the patient must not only be aware of the 
presence of the stimulus, but also able to identify what the stimulus is. 
3. is the minimum stimulus intensity necessary to elicit 
awareness of its presence. 
4. is the relationship between the internal or psychological scale 
and the external or physical scale. 
5. The is the minimum physical stimulus needed to evoke a 
sensation. 
6. Something that is goes undetected. 
7. The difference threshold is the - of the necessary change for a 
detection of difference and the JND is the of the subject in 
noticing this change. 
8. asserts that in order to double the sensation evoked by a 
stimulus, the magnitude of the stimulus must be squared. 
9. asserts that if there is an increase in the intensity of the 
background, the increment must increase by a constant percentage of the 
background value in order to remain just noticeably different. 
10, asserts that the magnitude of sensation is equal to the 
intensity of the stimulus raised to the power of a constant. -<I .:-% 
11. In the method of , the subject is instructed to adjust the stimulus 
until it matches the preset standard. The end result should be the 
perception of sameness. 
12. The method of involves the random presentation of a pre- 
determined set of stimuli, all falling within the interval of uncertainty. 
13. In the method of , the stimuli are presented in are either in 
increasing order or decreasing order, and the final response elicited from 
the subject should be that something is different. 
Answers 
1. Psvchophvsics is the theoretical basis for the subjective part of optometric 
evaluation. It is the relationship between what is physically presented in 
reality and what is perceived by the individual. 
2. Recognition requires that the patient must not only be aware of the 
presence of the stimulus, but also able to identify what the stimulus is. 
3. Detection is the minimum stimulus intensity necessary to elicit awareness 
of its presence. 
4. Scalinq is the relationship between the internal or psychological scale and 
the external or physical scale. 
5. The absolute threshold is the minimum physical stimulus needed to evoke 
a sensation. 
6. Something that is subliminal goes undetected. 
7. The difference threshold is the quantification of the necessary change for 
a detection of difference and the JND is the experience of the subject in 
noticing this change. 
8. Fechner's Law asserts that in order to double the sensation evoked by a 
stimulus, the magnitude of the stimulus must be squared. 
9. Weber's Law asserts that if there is an increase in the intensity of the 
background, the increment must increase by a constant percentage of the 
background value in order to remain just noticeably different. 
10. Steven's Power Law asserts that the magnitude of sensation is equal to 
the intensity of the stimulus raised to the power of a constant. 
1 I. In the method of adiustment , the subject is instructed to adjust the 
stimulus until it matches the preset standard. The end result should be 
the perception of sameness. 
12. The method of constant stimuli involves the random presentation of a 
pre-determined set of stimuli, all falling within the interval of uncertainty. 
13. In the method of limits , the stimuli are presented in are either in 
increasing order or decreasing order, and the final response elicited from 
the subject should be that something is different. 
Signal Detection Theory 
The Signal Detection Theory (SDT) states that there is no single sensory 
threshold. This means that for any test in which a threshold value is to be 
determined, there is no one exact value that will be found every time. Due to 
different variables within each testing situation, the result will vary each time the 
test is repeated. In order to find the most accurate threshold, the test must be 
performed several times and the average result calculated. The basic tenet to 
this theory is that the subject's responses are dependent on two important things: 
the stimulus intensity relative to noise and the subject's decision criterion. Both 
of these can vary between trials. 
The subject's positive or negative detection of the stimuli is directly related 
to the intensity of the stimuli: the greater the intensity of the stimuli, the more 
likely its detection. However, the same intensity setting may not always elicit the 
same response between different trials. The existence of "noise" is one 
important reason for this. Noise is defined as information that is similar to an 
actual "signal" (stimulus whose detection is being tested for), but is not the true 
event in question. There are two kinds of noise in vision testing: neural noise 
and environmental noise. 
Neural noise is the constant, underlying, fluctuating level of neural activity 
within the visual sensory pathway. The threshold must always be considered as 
the minimum level of neural activity created by the stimulus above this baseline 
necessary for its detection. 
To understand the effect of neural noise in the detection of visual stimuli, 
we can consider the background noise in a restaurant. Sometimes the 
restaurant is bustling and loud, and other times it is very quiet. If a couple is 
having a discussion and the background noise is very loud, it would be difficult to 
hear what the other person is saying. It would require distinguishing the 
background noise from the background noise plus the other person's voice. If 
the background noise is quiet, making this distinction would not be difficult. 
However, if the couple maintains the same volume and the background noise 
suddenly increases, what was previously audible would no longer be heard. If 
the couple speaks more loudly (raising the intensity of the stimuli), while 
background noise remains constant, this would aid in making the distinction. 
At higher levels of background noise, slthough 
the addtional volume created by the voice 
!i low levels of backgraund noise, remains the same, its proportion ofthe total Increasing the volume of the voice 
the additional volume created by the volume is decreased, thereby making its aids in its detection 
voice is easy to detect detection more diicult 
Backgmund 
Noise Noise + Voice 
Backgmund Background 
Noise Noise + Voice 
Backgmund Backgmund 
Noise Noise + Voice 
The constant neural activity within the visual sensory pathway is similar to 
the restaurant's background noise. If the neural noise randomly increases (due 
to stress or other factors), a higher threshold value (the need for greater neural 
activation caused by the stimulus) will be found than in a previous test when the 
noise is lower. Thus, because it is not possible to control or predict the 
underlying level of neural noise, there can be no one consistent threshold value 
established every time. 
Noise 
Neural Activafion 
I Noise Noise + Signd 
Neural Activation 
These charts illustrate the probability of different levels of neural activation with time. The signal, in addition to the noise, 
increases the level of neural activation. The threshold stimulus intensity is the minimum increase in neural activation 
created by the signal that is necessary to elicit the detection of the signal. 
Environmental visual noise also affects the detection of visual stimuli. 
Take, for example, a poor quality, flickering computer monitor. It would be hard 
to read a lengthy text on this monitor because of the visual distraction (or noise) 
created by the flicker. Trying to detect the letters on the screen amidst the 
extraneous visual input would be challenging. Another example would be trying 
to visually track a moving target. This is a difficult task due to the visual 
information coming from its stationary surroundings. Poor image quality from 
uncorrected refractive errors can also create noise. Blurry images from 
hyperopia or myopia or distorted images from astigmatism make accurate signal 
detection difficult. 
The amount of separation between just the noise versus the noise- 
stimulus combination determines the detectability of the stimulus. A higher 
signal to noise ratio leads to a higher detectability. An observer's sensitivity is 
determined by the level of detectability necessary for himlher to correctly make 
the separation. Highly sensitive observers have smaller just noticeable 
differences. 
I det edabiliiy 
noise signal + noise 
HIGH DETEITABILITY 
low senskiuity required 
I detedabiliiy 
noise signal + noise 
LOW DETECTABILITY 
high rrnsitivity required 
Besides the stimulus intensity (or signal to noise ratio), another important 
reason why there can be no single sensory threshold is the response criterion, 
or decision criterion. The response criterion is the cutoff point for stimuli intensity 
where the observer responds that the stimulus is detectable versus undetectable. 
The observer sets the response criterion based on hislher determination of the 
costlbenefit ratio or payoff matrix. Suppose an individual is offered a reward for 
every time he correctly identifies that a stimulus is present, otherwise termed a 
hit, and will receive no penalty for incorrectly identifying an absent stimuli as 
present, also known as a false alarm. Because the benefit is high and the cost 
is low, he will most likely set his cutoff point (response criterion) very low and 
claim to detect the stimuli even when he is not absolutely certain. Under these 
circumstances, he will have many hits, as well as false alarms. 
Suppose we reversed the scenario and told this same individual he would 
receive no reward for hits, and would actually be penalized every time he had a 
false alarm. In this case, the cost outweighs the benefit. He would most likely 
not claim to detect the stimuli unless he was absolutely certain. He would then 
be setting his response criterion much higher. He would consequently have 
more misses, or failures in detecting present stimuli, as well as more correct 
rejections, or negative responses to absent stimuli. 
I decision criterion 
false a l m s  misses 
low response 
criterion 
1 
high response 
I criterion 
noise signal + noise no~se signal + noise 
Neural stimulation at levels to the right of the response criterion elicit "yes" detection responses and neural stimulation at 
levels to the left of the response criterion elicit "no" detection responses. A lower response criterion increases the number 
of misses, while a higher response criterion increases the number of false alarms. 
1 Yes Responses 
Signal 
Present Hi 
No Signal False 
Present P l m  
This table illustrates the relationship between observer responses versus actual events. 
The cost/ benefit ratio can vary from test to test. Incentives, motivation, 
attention and other variables are all factors in the determination of the cost1 
benefit ratio. Consequently, the observer's response criterion and thus, threshold 
values, will change. This is another reason the signal detection theory claims 
there can be no one threshold value. 
Within optometric testing, there are ways we can limit the variability of the 
thresholds we determine. To eliminate some of the visual neural noise, we can 
correct refractive errors, remediate binocular dysfunctions, treat ocular disease, 
and train perceptual skills. Through vision therapy, we can also train patients to 
concentrate all their attention on the sensory system being stimulated, thus 
sharpening their neural response to signals. In regards to the threshold 
variability due to patients' response criterion, we can manipulate the cost/ benefit 
ratio by offering incentives and disincentives. We can encourage the patient to 
guess if we want more "yes" responses and question the certainty of the patient if 
we want more "no" responses. Providing very precise instruction sets also aids 
in obtaining more accurate threshold values. 
The signal detection theory is useful anytime important information must 
be distinguished from noise. Besides vision, hearing, or other sensory function 
testing, security alarms, radar detectors, and statistical hypothesis testing are all 
examples of applications of this theory. 
1. In threshold determination, what two things are the patient's responses 
dependent upon? 
2. The is the stimulus whose detection is being tested for. 
3. What are the two kinds of noise? 
4. The observer determines where to set her response criterion based on 
what? 
5. The correct identification of a present stimulus is called a , 
6. Incorrectly identifying a present stimulus as absent is called a . 
7. Correctly identifying an absent stimulus as absent is called a 
8. Incorrectly identifying an absent stimulus as present is called a 
9. Offering greater benefits and lower costs to a test subject would 
(raisellower) his decision criterion? 
10. Offering lower benefits and greater costs to a test subject would 
(increaseldecrease) his number of misses? 
I I. Offering greater benefits and lower costs to a test subject would 
(increaseldecrease) his number of correct rejections? 
12.A greater separation between just the noise versus the noise-stimulus 
combination leads to a higher of the stimulus. 
13. Detectability and sensitivity are (directlylinversely) related? 
Answers 
I. The stimulus intensity relative to noise, the subject's decision criterion. 
2. Signal 
3. Neural noise, environmental noise 
4. The payoff matrix 
5. Hit 
6. Miss 
7. Correct rejection 
8. Lower 
9. False Alarm 
1 0.1 ncrease 
4 I. Decrease 
12. Detectability 
13. Inversely 
Quasi-Scientific Vision Care Approaches 
Modern theories and methods of mainstream optometry come from a 
history of scientific testing and evidence. However, parallel to the increasing 
popularity of alternative medicine over traditional healthcare, there exist what we 
term "quasi-scientific" approaches to vision care. These theories, methods, and 
approaches are not substantiated by the same body of scientific evidence as 
clinical optometry, but they do boast of incredible, although unlikely, results. 
There is a large body of literature that discusses these approaches and 
thousands of testimonials from individuals who believe they have been helped by 
them. Although mainstream optometry does not endorse these methods, it is 
important to be aware and informed of these alternative practices in the event 
that patients seek your professional opinion about these programs. 
Th.e Bates Method 
The first method is known as the Bates Method. It was developed by a 
(then) respected ophthalmologist William H. Bates, M.D. in the late 1800's to 
early 1900's. His book Perfect Sight Without Glasses is still in publication and 
has been translated into 15 different languages. Bates' method was born out of 
his dissatisfaction with spectacle-induced progressive myopia. His method 
attempts to halt this progression through various exercises. 
He based his method on his own theory that accommodation resulted from 
extraocular muscle contraction and that ametropia was the result of extraocular 
muscle tension. Bates asserted that personality type, emotional state, and 
attentional variables are all related to visual difficulties - high levels of stress and 
pressure bring about extraocular muscle tension, thus leading to refractive errors. 
Through various exercises and relaxation techniques, his method promises of 
improved vision without corrective lenses. 
Palming is'one of Bates1 most well known'techniques. It involves lightly 
cupping the hands over closed eyelids, applying no pressure on the globe. The 
goal is to eliminate any light entry into the eyes. The theory behind this method 
is that many people feel more relaxed with their eyes closed and claim better 
vision upon opening them. Even with one's eyes closed, a small amount of light 
still manages to reach the eyes, thereby decreasing the relaxation and vision 
improvement potential. Palming the eyes eliminates this extraneous light. 
Other Bates techniques include color days, sunning, swinging, relaxation 
training, imagination training, breathing, and blinking exercises. All of these 
exercises have similar goals. 
Neo-Reichian Approach 
Wilhelm Reich was a physician-scientist who lived in the first half of the 
1900's. He postulated that repressing, or making rigid, the body's muscles 
occurs when emotional expression is inhibited or "stuffed." He called this 
physical repression "muscular armor" and claimed that its function is to inhibit 
acting upon emotions like anxiety, hate, or sexual impulses. An example of this 
is when a child tenses her muscles to prevent herself from doing something that 
would result in disapproval. Reich claimed that with time, this muscular and 
emotional inhibition would become a chronic, unconscious behavior. He 
proposed that in order to experience emotional relief, deep muscle massaging is 
necessary to relax the muscular armor. 
The Neo-Reichian approach asserts that vision can be improved by 
releasing this constant emotional repression through the relaxation of the 
muscular armor. Deep-tissue massage exercises are intended to relax the armor 
and thereby improve vision. Rolfing is an example of deep-tissue massage 
similar to the techniques advocated by Neo-Reichian therapists. In regard to 
vision, the Neo-Reichian approach involves massaging a series of accupressure 
points around the ocular orbit to relax the extraocular muscles. 
The Neo-Reichian theory essentially follows Bates's principle, with the 
addition that emotional release contributes to the vision improvement process as 
well. 
Iridology 
As the story goes, in the early 1800's the theory behind iridology began 
when a young boy accidentally broke an owl's leg and discovered that 
consequently, a black stripe appeared in the iris of the owl's eye. Upon the 
healing of the leg, the black stripe slowly disappeared. This young boy, lgnatz 
Von Peczely, grew up to become a doctor and discovered the same 
phenomenon in his accident victim patients. He then postulated that all the body 
parts and their respective diseases are represented in different sectors of the iris. 
The basis behind this theory is that both branches of the autonomic nervous 
system is represented in the iris musculature. Both the location and depth of iris 
irregularities reflect different disease processes and their responses to treatment. 
The iris is divided into forty zones. By analyzing the spots, colors, and 
lines within these zones, iridologists determine which internal organ is afflicted. 
The pigmentation in the iris is used to uncover the medical history of the 
individual, as well as predict future potential complications. The patterns do not 
indicate specific medical conditions; rather, they help direct the iridologist as to 
which organs need special attention. The left iris reflects the left side of the 
body, the right iris reflects the right side of the body. The superior part of the iris 
reflects the brain and heart, the center reflects the stomach and digestive tract, 
the middle periphery reflects the kidneys and liver. 
Bernard Jensen, an American chiropractor, developed today's most 
commonly used iridology diagram. It is used by chiropractors and naturopathic 
physicians to monitor a patient's response to naturopathic treatment. 
Incidentally, the American Medical Association considers iridology to be invalid. 
Svntonics 
Syntonics (from "syntony", to bring into balance) uses colored light 
directed into the eyes to treat health and visual conditions. It is based on the 
theory that exposure to different colors of light has different effects on the body, 
Research in Seasonal Affective Disorder (SADS; a depressive disorder caused 
by lack of exposure to sunlight) has shown that there exist some visual fibers that 
do follow the retina-to-lateral geniculate body-to-visual cortex visual pathway. 
Rather, these fibers take the light information from the retina to the hypothalamus 
in the brain. The hypothalamus is a major hormone control center which 
integrates the sympathetic and parasympathetic activities. The pituitary gland, 
which produces many important hormones such as adreno-corticotropic 
hormone, thyroid stimulating hormone, and anti-diuretic hormone, is regulated by 
the hypothalamus. Another important gland under the control of the 
hypothalamus is the pineal gland, which produces melatonin (a hormone 
involved in the sleeplwake cycle). 
Colored light therapy is intended to restore balance to the autonomic 
nervous system through the visual fibers headed to the hypothalamus. This light 
treatment is called phototherapy and it entails viewing a specifically prescribed 
color or colors. Syntonic treatment usually involves twenty-minute phototherapy 
sessions, three to five times a week for one to two months. 
Different forms of light therapy effectively treat systemic conditions such 
as SADS and jaundice. Within ophthalmology, laser light is used for refractive 
surgery and capsulotomies. Due to this increasing use of light therapy in 
mainstream medicine, syntonics and phototherapy are gaining popularity. 
lrlen Method 
The lrlen Method was developed in the 1980s by Helen Irlen, an 
educational psychologist. She observed that some of her adult students with 
reading problems had an easier time reading the text when they covered the 
words with a colored filter. She thus named this condition the "lrlen Syndrome", 
or "Scotopic Sensitivity Syndrome". This condition is said to be a visual 
perceptual problem involving how the nervous system processes visual 
information. Sufferers see the printed text differently. By filtering out certain 
colors using different colored lenses, acetate, or paper, these individuals' reading 
skills and peripheral vision awareness seem to improve. The colored filters may 
help reduce chromatic aberration (different wavelengths of color forming images 
at different locations) and lag of accommodation (the optical system focusing 
beyond the target plane). The filters may also help balance the parvocellular (the 
perceptual processing of colors and details) and magnocellular (the perceptual 
processing of target location) visual processes. 
The lrlen Method has actually laid claim to curing some forms of dyslexia. 
The treatment plan is largely based on the patients' own subjective reports. 
Interestingly, many of the problems experienced by these patients are 
remarkably similar to those found in binocular vision disorders (such as 
eyestrain, poor visual resolution, poor sustained focus and decreased depth 
perception) and can be responsive to vision therapy. 
Statistically, Scotopic Sensitivity Syndrome has been said to affect 15% of 
normal people and up to 30% of the reading disabled. While widely practiced in 
Australia and New Zealand and other British Commonwealth nations, the validity 
of the lrlen Method remains controversial within the field of optometry and is 
currently the topic of much ongoing research. In Oregon, the use of colored 
filters to improve reading ability has recently become quite popular in home- 
schooling circles, and more of these home-schooled children have recently been 
seen in our clinics. Parents invariably inquire about the use of color filters to 
improve reading and want to know "which color is best?" 
The See Clearlv Method 
The quasi approach that has been receiving by far the most media 
attention in recent years is the See Clearly Method. This approach involves 
procedures from several different alternative approaches, notably the Bates 
Method, and combines them with mainstream vision therapy procedures 
developed within optometry. The See Clearly Method has by far the largest 
advertising budget of any of the quasi approaches discussed. As of April 04, a 
small experimental trial of the See Clearly Method was being planned at The 
Ohio State University College of Optometry to determine whether there are 
measurable improvements in vision that accrue to people who follow the 
procedures of the See Clearly Method. We should know soon.. . . 
Self-Quiz 
Categorize each of the following as corresponding to: 
Bates Method Neo-Reichian Approach 
lridology Syntonics 
lrlen Method 
(some may have more than one answer): 
1. Vision therapy effective for these patients' complaints 
2. Extraocular muscle contraction in accommodation 
3. Scotopic Sensitivity Syndrome 
4. Used to treat autonomic nervous system dysfunctions 
5. Emotional release results in improved vision 
6. Involves non-cortical visual pathways 
7. Rolfing 
8. Supported by SADS research 
9. Palming 
10. Intended to help reading problems 
1 1. Light therapy 
12. Muscular armor 
13. Reduces chromatic aberration and accommodative lag 
14. Deep tissue massaging 
15. Balances parvocellular and magnocellular processes 
16. Directs attention to ill body organs 
Answers 
1. lrlen Method 
2. Bates Method, Neo-Reichian Approach 
3. lrlen Method 
4. Iridology, Syntonics 
5. Neo-Reichian Approach 
6. Syntonics 
7. Neo-Reichian 
8. Syntonics 
9. Bates Method 
10. lrlen Method 
11. Syntonics 
12. Neo-Reichian Approach 
13. lrlen Method 
14. Neo-Reichian Approach 
15. lrlen Method 
16. lridology 
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